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Abstract
This research aims to develop a design tool for product and service innovation which influences users 
towards more sustainable behaviour, reducing resource use and leading to a lower carbon footprint for 
everyday activities. The paper briefly explains the reasoning behind the tool and its structure, and 
presents  an  example  application  to  water  conservation  with  concept  ideas  generated  by  design 
students.
Introduction: Behaviour change as a challenge for designers
As consumer products become increasingly efficient technologically,  human behaviour is often the 
weak link, at a societal level but also at the scale of interaction with individual products and services. 
We buy ‘energy-saving’ lights and then leave them on all night, boil a kettle-full of water even though 
we  only  need  a  mug-full,  and  stick  with  the  default  setting  on  the  washing  machine,  afraid  of 
investigating the others. 
Individual behavioural decisions (or the lack of them) are responsible for a significant proportion of 
household  energy  use  (McCalley  &  Midden  2002;  Wood  &  Newborough  2003).  This  issue  goes 
beyond simply the “removal of barriers to behavioural change” identified by Stern (2007): while tax 
incentives and social marketing campaigns have a large part to play, in many ways, encouraging more 
sustainable behaviour can be seen as a design problem, concerned with how and why people interact 
with the products and systems around them, and how the interaction that contributes to the use phase 
might be influenced. 
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Sustainable  innovation from this  perspective  starts  to  place the designer  into  the role  of  ‘activist’ 
(Thorpe 2008; Fuad-Luke 2009), and presents a challenge: designing with the intent to  affect how 
people use and interact with things, rather than simply accommodating existing needs.
Cross-disciplinary approaches
There are many known techniques for using design to influence user behaviour from disciplines such 
as architecture, computer science and health & safety. Some aim to enable people to make better 
choices—very much Buckminster Fuller’s approach, “modify[ing] the environment in such a way as to 
get man moving in preferred directions” (Krausse & Lichtenstein 2001); others aim to educate users 
about  the impact  of  their  behaviour;  others still  are  primarily  about  ‘designing out’  inefficient  user 
behaviour. Herbert Simon’s assertion that “everyone designs who devises courses of action aimed at 
changing existing situations into preferred ones” (Simon 1969) applies to designing behaviour as well 
as physical  features.  Indeed, the concept  of  design  explicitly  intended to influence users towards 
particular behaviours recurs across a number of disciplines, from urban planning to reduce crime (e.g. 
Katyal 2002) to human-computer interaction (e.g. Beale 2007).
However,  little  work has been done to  link ideas and techniques from these disparate  fields and 
present them in a form which can be applied during the innovation process. While there is growing 
recognition that  “designers are in  the behaviour  business”  (Fabricant  2009),  there is little  general 
guidance available for design teams briefed with influencing user behaviour. As Blevis (2007) puts it, 
“[i]t  is  easier  to  state  the  kinds  of  behaviours  we would  like  to  achieve  from the  perspective  of 
sustainability than it is to account for how such behaviours may be adequately motivated.”
Design with Intent 
Some design researchers (Lilley et al. 2005, 2006, 2009; Bhamra et al. 2008; Elias et al. 2007, 2009; 
Lockton et al. 2008b, 2009b; Wever et al. 2008; Rodriguez & Boks 2005; Pettersen & Boks 2008) have 
begun to develop the field of  ‘design interventions’  applicable by designers as responses to user 
behaviour ‘problems’, particularly environmental, but also ‘pro-social’ behaviour generally. The Design 
with  Intent  method,  briefly  introduced  in  this  paper,  aims  to  complement  and  support  these 
approaches, addressing the deficiency outlined above, by suggesting relevant design techniques for 
influencing types of behaviour, and providing examples of how similar problems have been tackled 
elsewhere. 
Defining ‘Design with Intent’ (DwI) as ‘design intended to influence or result in certain user behaviour’, 
the  authors  have  reviewed examples  from a  variety  of  disciplines  (Lockton  et  al  2008a,  2008b), 
supported by a blog website and more recently an ongoing survey of designers, receiving comments, 
suggestions and examples from readers around the world, and incorporated this analysis into a tool for 
designers, the Design with Intent Method. 
The Design with Intent Method
The starting point of the DwI Method is the existence of a product, service or environment—a system
—where users’ behaviour is important to its operation, or where it would be strategically desirable to 
alter the way it is used. 
The method is a ‘suggestion tool’, suggesting design patterns (after Alexander et al (1977) and Tidwell 
(2005)), with examples from a range of fields and contexts. The patterns are intended to inspire a 
range of  ways to  address the brief,  which can be developed into concepts and assessed further 
against the project criteria. While the DwI Method cannot replace the domain expertise, insight or 
creativity which experienced professionals can bring, it is intended to assist in exploring responses to 
a brief and allow designers to benefit from others’ work on analogous problems. Workshop sessions 
(Lockton et al  2009b) have shown that  some participants found it  useful  to  combine two or more 
patterns to suggest novel approaches to briefs. The reality of most design processes is that situational 
constraints will  make many patterns difficult  to apply,  but  even a few patterns and examples can 
inspire a range of concepts.
Structure of the method
There are two ‘modes’ in which the method can be used,  inspiration and prescription, depending on 
how the designer or design team prefers to make use of it. In inspiration mode (Figure 1), a subset of 
the most important patterns is presented as a ‘toolkit’ or ‘idea space’ (Lockton et al 2009a), also made 
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available online as a reference for designers (www.designwithintent.co.uk). In prescription mode, the 
designer  expresses  the  brief  in  terms  of  one  of  a  set  of  ‘target  behaviours’,  each  of  which  has 
particular design patterns associated with it—a more TRIZ-like approach (Altshuller 1996; Jones et al. 
2001; Craig et al. 2008). The modes are demonstrated and explained in more detail in a forthcoming 
article (Lockton et al, in press); from the point of view of this paper, the results of applying both modes 
to a single brief will be aggregated.
Figure 1. The ‘toolkit’ layout used for the inspiration mode, with a close-up of Social proof, one 
of the patterns.
Six ‘lenses’ on influencing user behaviour 
The six lenses (Table 1) are a way of grouping design patterns which share similar considerations or 
assumptions about how to influence users: to some extent, these groups—Architectural, Errorproofing, 
Persuasive,  Visual,  Cognitive  and  Security—resolve  into  particular  ‘worldviews’,  the  way  that  a 
designer versed in a particular discipline might approach a brief on influencing behaviour. The aim of 
the lenses is primarily  to allow designers to see ‘how others might approach a problem’,  allowing 
designers to think outside the immediate frame of reference suggested by the brief (or client).
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Table 1. Six ‘lenses’ on influencing user behaviour, with a number of design patterns for each
Example application: water conservation
Eight participants (undergraduate and postgraduate design students) were given the following brief 
(Figure 2) – relating to influencing householders to reduce water wastage while cleaning their teeth – 
and asked to apply patterns from the DwI toolkit, to generate possible design concepts relevant to the 
problem, looking at each lens in turn and imagining how the design patterns in each could be relevant. 
Participants worked on this problem as part of a series of other briefs, having around 15 minutes to 
think about this particular issue, in which time they were free to sketch, note, or discuss their ideas out 
loud. (The full details of the experimental design, results and the control conditions, will be included in 
a forthcoming article from the authors; for this paper, the example is included as a quick demonstration 
of how the DwI Method can be used, rather than proof of its usefulness.)
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Figure 2. The brief given to participants.
The “Turning off the tap” brief is an example of  demand management through design: “influencing 
consumption patterns that reflect idiosyncrasies of human behaviour” (Winkler 1982), though the focus 
on influencing user behaviour sets this particular exercise apart somewhat from purely technological 
demand management initiatives such as flow constrictors. 
A number of design concepts have been developed and trialled relating to water conservation through 
influencing consumption behaviour, e.g. adding feedback to the tap (e.g. Arroyo et al 2005) or shower 
(Kappel  &  Grechenig  2009),  redesign  of  the  sink  itself  (Sherwin  et  al  1998)  or  the  design  of 
informational materials (Kurz et al 2005); each of these approaches is reflected in the wide range of 
concepts generated by the participants, shown in Table 2; some ideas also relate to the toothbrush 
itself. Figure 3 shows a selection of participants’ concept sketches.
Figure 3. A selection of participants’ sketches of ideas relating to the brief
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Table 2. Some of the concepts proposed by participants to address the brief
The concepts suggested by participants using the DwI design patterns are mostly realistic ideas, 
which could be developed further, prototyped and tested in user trials to determine how effective they 
actually are in practice at influencing user behaviour, and reducing water wastage. Some concepts, 
especially the ones involving giving users feedback on their water usage within a household, could be 
combined as part of a system also monitoring energy use (or overall carbon footprint); others would 
work as alternative designs of sink or taps that could be fitted to new-build or refurbished houses, or 
even retro-fit products which householders could fit themselves to try to influence their own family 




Studying the practical effects of designs developed using the DwI method, both technologically and in 
human factors terms, will be the most important test of its utility as a design tool. Alongside running 
workshop sessions with designers to improve and test the method further, the authors are currently 
building working prototypes of electric kettles redesigned according to concepts suggested by design 
students applying the DwI method, in order to run comparative user trials. Quantifying the difference in 
resources used by designs, compared with existing products, and the human factors involved, will 
permit refining the DwI Method to incorporate evidence about the application of the techniques and 
their efficacy. 
Design considerations should be part of any environmental behaviour change strategy where human 
behaviour plays a part. This is a young, emerging field, and its potential for improving human well-
being  has  yet  to  be  demonstrated  on  a  large  scale,  but  the opportunities  exist  to  match  design 
solutions to a wide range of the behaviour problems facing society today and in our shared future. As 
behaviour change becomes more widely  seen as part  of  the ‘design’  remit  (e.g.  Fabricant  2009), 
methods for incorporating these ideas into the design process have the potential to help designers 
explore  problems  they  have  not  previously  considered,  contributing  significantly  to  sustainable 
innovation.
References
Alexander, C, Ishikawa, S, Silverstein, M, Jacobson, M et al. 1977, A Pattern Language: Towns, 
Buildings, Construction, Oxford University Press, New York.
Altshuller, G 1996, And Suddenly the Inventor Appeared, Technical Innovation Center, Worcester.
Arroyo, E., Bonanni, L., Selker, T., 2005. WaterBot: Exploring Feedback and Persuasive Techniques 
at the Sink. In Proceedings of the SIGCHI conference on Human Factors in Computing Systems, 
2005, Portland, Oregon, p. 631 – 639.
Barr, P, Noble, J & Biddle, R 2002, “A Taxonomy of User Interface Metaphors,” in Proceedings of 
SIGCHI-NZ Symposium On Computer-Human Interaction.
Beale, R 2007, “Slanty Design.” Communications of the ACM, vol. 50, no. 1, p. 21―24.
Bhamra, T, Lilley, D & Tang, T 2008, “Sustainable use: Changing Consumer Behaviour Through 
Product Design,” in Changing the Change: Design Visions, Proposals and Tools, Turin, 2008,  
Proceedings.
Blevis, E 2007, “Sustainable Interaction Design: Invention & Disposal, Renewal & Reuse.” in CHI 2007 
Proceedings - Design Theory.
Chase, RB & Stewart, DM 2002, Mistake-Proofing: Designing Errors Out (Revised Edition), Lulu 
Press/John Grout, Morrisville.
Craig, S, Harrison, D, Cripps, A & Knott, D 2008, “BioTRIZ Suggests Radiative Cooling of Buildings 
Can Be Done Passively by Changing the Structure of Roof Insulation to Let Longwave Infrared Pass.” 
Journal of Bionic Engineering, vol. 5, no. 1, pp. 55—66.
Crowe, TD 2000, Crime Prevention Through Environmental Design, 2nd edition, Butterworth-
Heinemann, Boston.
Elias, EW, Dekoninck, EA & Culley, SJ 2007, “The Potential for Domestic Energy Savings through 
Assessing User Behaviour and Changes in Design,” in Ecodesign 2007: Fifth International  
Symposium on Environmentally Conscious Design and Inverse Manufacturing.
Elias, EW, Dekoninck, EA & Culley, SJ 2009, “Designing for ‘Use Phase’ Energy Losses of Domestic 
Products,”  Proceedings of the Institution of  Mechanical Engineers Part B - Journal  of Engineering 
Manufacture, 223 (1), pp. 115-120.
Fabricant, R 2009, “Behaving badly in Vancouver.” Design Mind, February 11 2009, Frog Design, San 
Francisco. Retrieved June 1, 2009, from http://designmind.frogdesign.com/blog/behaving-badly-in-
vancouver.html
Fogg, BJ 2003, Persuasive Technology: Using Computers to Change What We think and Do, Morgan 
Kaufmann, San Francisco.
Fuad-Luke, A. 2009. Design activism : beautiful strangeness for a sustainable world. Earthscan, 
London.
Grout, J 2007, Mistake-Proofing the Design of Health Care Processes, Agency for Healthcare 
Research and Quality, Rockville.
7
Sustainable Innovation 09
Jones, E, Mann, D, Stanton, NA & Harrison, D 2001, “An Eco-innovation Case Study of Domestic 
Dishwashing through the Application of TRIZ Tools.” Creativity and Innovation Management, vol. 10, 
no. 1, p. 3―14.
Kahneman, D, Slovic, P & Tversky, A (eds.) 1982, Judgment under Uncertainty: Heuristics and 
Biases, Cambridge University Press, Cambridge.
Kappel, K & Grechenig, T 2009, “‘show-me’: Water Consumption at a glance to promote Water 
Conservation in the Shower” in Persuasive Technology: Fourth International Conference, Persuasive 
2009, Claremont, California, Proceedings, ACM Digital Library, New York.
Katyal, NK 2002, “Architecture as Crime Control.” Yale Law Journal, 111, pp. 1039―1139. 
Krausse, J. and Lichtenstein, C. 2001, R.Buckminster Fuller: Your Private Sky: Discourse. Lars Muller 
Publishers, Baden.
Kurz, T., Donaghue, N., & Walker, I. 2005, “Utilizing a social-ecological framework to promote water 
and energy conservation: A field experiment,” Journal of Applied Social Psychology, 35, pp. 1281-
1300. 
Lilley, D, Lofthouse, V & Bhamra, T 2005, “Investigating Product Driven Sustainable Use,” in 
Sustainable Innovation '05 Conference, Farnham, Proceedings.
Lilley, D, Lofthouse, V & Bhamra, T 2006, “Towards sustainable use: An exploration of designing for 
behavioural change,” in L Feijs, S Kyffin, & B Young (eds),  DeSForM 2006: Design and semantics of 
form and movement,p. 84―97.
Lilley, D 2009, “Design for sustainable behaviour: strategies and perceptions,” Design Studies, June 
2009. [Online]. Available at: http://dx.doi.org/10.1016/j.destud.2009.05.001 
Lockton, D, Harrison, D & Stanton, NA 2008a, “Design with Intent: Persuasive Technology in a Wider 
Context,” in H Oinas-Kukkonen, P Hasle, M Harjumaa, K Segerstahl, & P Ohrstrom (eds),  Persuasive 
Technology: Third International Conference, Persuasive 2008, Oulu, Finland, June 4-6, 2008,  
Proceedings, Springer, Berlin, p. 274―278.
Lockton, D, Harrison, D & Stanton, NA 2008b, “Making the user more efficient: Design for sustainable 
behaviour.” International Journal of Sustainable Engineering, vol. 1, no. 1, pp. 3―8.
Lockton, D, Harrison, D & Stanton, NA 2009a, Design for Behaviour Change: The Design with Intent  
Toolkit v.0.9, Brunel University, Uxbridge. Retrieved June 1, 2009, from http://designwithintent.co.uk
Lockton, D, Harrison, D, Holley, T & Stanton, NA 2009b, “Influencing Interaction: Development of the 
Design with Intent Method,” in Persuasive Technology: Fourth International Conference, Persuasive 
2009, Claremont, California, Proceedings, ACM Digital Library, New York.
Lockton, D, Harrison, D & Stanton, NA 2009c, “Choice Architecture and Design with Intent,” in Wong, 
W & Stanton, NA (eds.), NDM9 - 9th Bi-annual International Conference on Naturalistic Decision 
Making, June 23-26, 2009, London, England. pp. 355-361
Lockton, D, Harrison, D & Stanton, NA, in press, “The Design with Intent Method: A design tool for 
influencing user behaviour.” Applied Ergonomics.
McCalley, LT & Midden, CJH 2002, “Energy conservation through product-integrated feedback: The 
roles of goal-setting and social orientation.” Journal of Economic Psychology, vol. 23, pp. 589--603.
Pettersen, IN & Boks, C 2008, “The Ethics in Balancing Control and Freedom when Engineering 
Solutions for Sustainable Behaviour.” International Journal of Sustainable Engineering 2008 vol. 1, no. 
4, pp. 287-297.
Rodriguez, E & Boks, C 2005, “How design of products affects user behaviour and vice versa: the 
environmental implications,” in Ecodesign 2005: Fourth International Symposium on Environmentally 
Conscious Design and Inverse Manufacturing.
Saffer, D 2005, “The Role of Metaphor in Interaction Design.” Thesis, Carnegie Mellon University.
Schneier, B 2003, Beyond Fear, Copernicus Books, New York.
Sherwin, C., Bhamra, T, and Evans, S., 1998, “The ‘eco-kitchen’ project — using eco-design to 
innovate.” Journal of Sustainable Product Design, Issue 7.
Shingo, S 1986, Zero Quality Control: Source Inspection and the Poka-Yoke System, Productivity 
Press, Portland.
Simon, HA 1969, The Sciences of the Artificial, MIT Press, Cambridge.  




Thorpe, A 2008, “Design as Activism: A Conceptual Tool,” in Changing the Change: Design Visions,  
Proposals and Tools, Turin, 2008, Proceedings.
Tidwell, J 2005, Designing Interfaces, O'Reilly, Sebastopol.
Wever, R, van Kuijk, J & Boks, C 2008, “User-centred Design for Sustainable Behaviour.” International 
Journal of Sustainable Engineering, vol. 1, no. 1, p. 9―20.
Winkler, RC 1982, “Water Conservation,” in Geller, ES, Winett, RA & Everett, PB, Preserving the 
Environment: New Stratgies for Behavior Change, Pergamon Press, New York.
Wood, G., & Newborough, M. (2003). Dynamic energy-consumption indicators for domestic 
appliances: environment, behaviour and design. Energy and Buildings, (35), 821―841.
9
